Carbonic anhydrase in guinea pig skeletal muscle mitochondria.
The presence of carbonic anhydrase activity was demonstrated in guinea pig skeletal muscle mitochondria purified by Percoll gradient centrifugation such that contamination by sarcoplasmic reticulum vesicles was less than 5%. Assay of purified heavy sarcoplasmic reticulum vesicles for carbonic anhydrase activity showed these to have somewhat less activity than the mitochondria, so that any contribution by sarcoplasmic reticulum vesicles to mitochondrial activity would be negligible. In agreement with this observation, rabbit skeletal muscle mitochondria prepared by the Percoll method had no detectable activity. Assay of the guinea pig muscle mitochondrial enzyme activity in the presence of Triton X-100 showed a sixfold greater activity than in its absence, indicating a matrix location for the carbonic anhydrase. The enzyme is highly sensitive to the sulfonamide inhibitor ethoxzolamide, with Ki = 8.7 nM. The activation energy obtained from the rate constant for CO2 hydration, kenz with units (mg/ml)-1 s-1, over the range 4 to 37 degrees C was 12.8 kcal/mol. These properties are those expected for a carbonic anhydrase of the CA II class of isozymes, rather than for CA I, CA III, and the liver mitochondrial enzyme CA V.